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http://lawfilesext.leg.wa.gov/biennium/2015-16/Pdf/Bills/Session%20Laws/House/1491-S2.SL.pdf
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https://www.dcyf.wa.gov/sites/default/files/pdf/ea/OperatingGuidelines.pdf
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http://lawfilesext.leg.wa.gov/biennium/2019-20/Pdf/Bills/Session%20Laws/House/1391-S2.SL.pdf
http://lawfilesext.leg.wa.gov/biennium/2019-20/Pdf/Bills/Session%20Laws/House/1391-S2.SL.pdf
https://www.dcyf.wa.gov/sites/default/files/pdf/ea/OperatingGuidelines.pdf
https://www.dcyf.wa.gov/sites/default/files/pdf/ea/OperatingGuidelines.pdf
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https://app.leg.wa.gov/rcw/default.aspx?cite=28A.150.315
https://app.leg.wa.gov/rcw/default.aspx?cite=28A.655.080
https://erdc.wa.gov/data-dashboards/early-learning-feedback-report-0
https://erdc.wa.gov/data-dashboards/early-learning-feedback-report-0
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III. Outcome Evaluation: Sample 
Description 
 
In this section, we describe WSIPP’s ECEAP 
and child care subsidy analysis samples. 
Here, and throughout this report, we 
present information separately for children 
in ECEAP and subsidy sites.  
 
WSIPP’s main analysis samples for this 
report includes children in ECEAP or 
subsidized child care in the 2014-15 AY 
through 2017-18 AY. 
 
Early Achievers Ratings 
 
As noted in Exhibit 3, sites started receiving 
Early Achievers ratings in July 2013. When 
the Early Start Act passed in July 2015, 
ECEAP and subsidy sites were already 
participating in Early Achievers. Exhibits 6 
and 7 show, for our analysis sample, the 
probability over time that pre-kindergarten 
enrollments were in a rated site. 
 
These figures are consistent with growth in 
the number of rated sites across our study 
period for both ECEAP and subsidy. 
Consistent with the mandated rating 
timeline for existing ECEAP sites, by the 
2015-16 AY over 80% of ECEAP pre-
kindergarten enrollments in our sample are 
in rated sites (Exhibit 6). We also observe 
that pre-k enrollments in a rated subsidy 
site increase relatively more steadily across 
our study period (Exhibit 7).  
 

 
 
 
 
 
 

 

 

 
Exhibit 6 

Probability of ECEAP Pre-K Enrollment          
in a Rated Site 

 
 

Exhibit 7 
Probability of Subsidy Pre-K Enrollment          

in a Rated Site 

 
  

Early Start Act passes 

Early Start Act passes 
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Exhibit 8 
Distribution of ECEAP Pre-K Enrollments          

in Sites Rated 2 through 5 

 
 

Exhibits 8 and 9 show, for our ECEAP and 
subsidy analysis samples, respectively, the 
distribution of pre-k enrollments across 
Early Achievers quality rating levels.  
 
As seen in Exhibit 8, nearly 90% of ECEAP 
pre-k enrollments in our sample are at sites 
rated Level 4. This is consistent with the 
rating requirement for ECEAP sites. 
 

 
22 This sample distribution is consistent with but not identical 
to the distribution in the population. We address 

For subsidy sites, a Level 3 quality rating is 
considered at-quality. Approximately 70% of 
pre-k enrollments observed in our sample 
are at sites rated Level 3 (Exhibit 9).22 
 
In sum, for both ECEAP and subsidy sites 
variation in overall quality ratings is 
extremely limited. This restricted rating level 
variation across sites limits our ability to 
confidently estimate the relationship 
between rating level and child outcomes. 
Implications of this for WSIPP’s analyses are 
discussed in the following sections. 
 

Exhibit 9 
Distribution of Subsidy Pre-K Enrollments          

in Sites Rated 2 through 5 

 
 
  

correspondence between sample and population in greater 
detail in Appendix II and III. 



https://erdc.wa.gov/data-dashboards/early-learning-feedback-report-0
https://erdc.wa.gov/data-dashboards/early-learning-feedback-report-0
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IV. Method and Results 
 
Question One: Does Site Participation in 
the QRIS Impact Child Outcomes? 
 
One of the most important potential effects 
of Early Achievers is inducing providers to 
improve the quality of care offered to 
children. That quality improvement may be 
observed in subsequent ratings. However, 
by design, when sites receive a rating, they 
typically meet the required quality rating 
level (at least a Level 3 for subsidy sites and 
at least a Level 4 for ECEAP sites). 
Consequently, the most important effects of 
Early Achievers may not be captured by 
rating differences among facilities. Rather, 
sites’ progression through Early Achievers 
may offer the clearest evidence of impact 
on child outcomes. We focus here on sites 
that have received a rating, relative to sites 
that have not yet achieved this milestone, to 
mark progression through Early Achievers.27  
 
Method 
In an ideal research setting, we would randomly 
assign children to rated or unrated CC/EL sites, 
or to sites of varying quality levels, to assess the 
unbiased relationship between the program 
quality rating and academic outcomes. However, 
in reality, parents choose which early learning 
site(s) their children will attend. Additionally, 
WSIPP’s evaluation of Early Achievers is 
retrospective, and we are unable to use a 
controlled trial in which we randomly assign 
children to differing CC/EL experiences. 

 
27 Additional milestones, such as submission of a request for 
an on-site rating, may indicate earlier stages of this 
progression. Due to high rates of missing data for other 
milestone dates we focus exclusively on rating receipt. 
28 ECEAP sites actively prioritize enrollment of children with 
more risk factors (among eligible and allowable children), as 
described in the ECEAP performance standards. Non-ECEAP 
subsidy sites do not follow uniform eligibility or enrollment 

 
 

Therefore, an evaluation of the relationship 
between rating status or quality and child 
outcomes may suffer from self-selection of  
individuals. That is, it may be the case that 
children who would tend toward better 
outcomes regardless of CC/EL quality are  
most likely to attend sites that are already 
rated and/or receive a higher rating, such as 
families with greater resources or connections. 
Alternatively, it may be the case that children 
who would tend to have the least positive 
outcomes regardless of site quality are most 
likely to attend sites that are already rated 
and received a higher quality level. For 
example, children with greater cumulative risk 
may be given attendance priority in higher 
quality sites.28 In the former situation, child-
level selection may lead us to erroneously 
overestimate the positive impact of QRIS 
ratings on academic outcomes; the latter 
scenario may lead to erroneously under-
estimating the impact. Notably, both may 
occur, leading to complex selection issues and 
possibly null or mixed findings. 
 
To address the possible bias arising from the 
fact that parents choose which CC/EL to 
attend (“child-level selection”), we use a 
statistical approach known as entropy 
balancing. Under random assignment, we 
would expect no difference in characteristics 
between treatment and comparison group 
members, and entropy balancing aims to 
mimic this condition (see the sidebar on the 
following page).29  

guidelines. Sites with ready access to child mental health 
supports or direct training in offering trauma-informed care 
may be more likely to accept children with greater social and 
emotional needs, as discussed in the 2016 Final Report of the 
Children’s Mental Health Workgroup. 
29 Hainmueller, J. (2012). Entropy balancing for causal effects: 
A multivariate reweighting method to produce balanced 
samples in observational studies. Political Analysis, 25-46. 

https://www.dcyf.wa.gov/sites/default/files/pdf/eceap/2019-20ECEAPPerformanceStandards.pdf
https://leg.wa.gov/JointCommittees/Archive/CMH/Documents/CMH_FinalReport.pdf
https://leg.wa.gov/JointCommittees/Archive/CMH/Documents/CMH_FinalReport.pdf
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Exhibit 12 
Pre-K Early Achievers Rated Status and Kindergarten Readiness 

(A) ECEAP site rated status and WaKIDS domains ready 

 
(B) Subsidy site rated status and WaKIDS domains ready 

 

 

Notes: 
Each point represents the impact of the marginal effect derived from a sperate regression model, and the lines represent the 
corresponding 90% confidence interval.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the pre-k site level. Where 
WaKIDS outcomes are used the model additionally controls for the first year of implementation in school. 

Impact: Percentage difference in outcome between the treated and comparison group. In Figure A of 
Exhibit 12 above, the estimated treatment impact on readiness in at least 5 domains is about 6% 
Confidence interval: Range of values that likely includes the true treatment effect. In Figure A of 
Exhibit 12 above, the confidence intervals around the estimated treatment impact on readiness in at 
least 5 domains suggest that the true (population) impact lies between -2% and +15%. In other words, 
children attending a rated pre-k site could be as much as 2% less likely, or 15% more likely, to be 
kindergarten ready on at least 5 domains. 
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Additional Kindergarten Outcomes. Results 
shown in Exhibit 13 summarize the 
relationship between attending a rated site 
and additional outcomes measured in the 
kindergarten year—for ECEAP and subsidy 
sites, respectively. Additional outcomes 
include the probability of special education 
enrollment and the average number of 
monthly absences.  
 
Estimates indicate that children who attend 
a rated ECEAP or subsidy site are roughly 
15% less likely to be enrolled in a special 
education program (shown in red 
symbolized with a square)—the average 
special education enrollment rate for ECEAP 
site attendees is 11% and 8% for subsidy 
enrollees. The estimated relationship 
between site rating and special education 
enrollment is statistically insignificant. 
 

In Exhibit 13, the impact of attending a 
rated site on the average number of 
monthly unexcused absences is shown with 
a diamond. These estimates are relatively 
more precisely estimated, and results in 
Figure A indicate that attending a rated 
ECEAP site is associated with a significant 
15% decline in monthly absence rate. No 
such significant relationship exists between 
rated subsidy site attendance and absences 
(Figure B).  
 
Summary. Overall, attending a rated pre-k 
site appears, in some contexts, to be 
modestly related to the outcomes examined 
here. However, these effects are apparent 
for children attending a rated ECEAP site, 
while they are null for children attending a 
rated subsidy site.34 
 
 

 
 

  

 
34 For subsidy sites we additionally investigate coaching as a 
potential moderator of the effects of pre-k rated status on 
child outcomes. Specifically, we were interested in whether a 
stronger effect would be present for sites receiving coaching, 

and sites receiving relatively more coaching. The results of 
this analysis were null, indicating that as we defined it, effects 
of being rated on child outcomes did not vary by coaching. 
Additional detail is presented in Appendix VI, Exhibit A21.  
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Exhibit 13 
Pre-K Early Achievers Rated Status and Additional Kindergarten Outcomes 

(A) ECEAP site rated status and kindergarten outcomes 

 
 

(B) Subsidy site rated status and kindergarten outcomes 

 

 

  

Impact: Percentage difference in outcome between the treated and comparison group.  
Confidence interval: Range of values that likely includes the true treatment effect.  

Notes: 
Each point represents the impact of the marginal effect derived from a sperate regression model, and the lines 
represent the corresponding 90% confidence interval.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the pre-k 
site level. Where WaKIDS outcomes are used the model additionally controls for the first year of 
implementation in school. 
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Kindergarten Readiness, Spring of Pre-K. 
Parallel analysis using this outcome, for 
ECEAP children only, indicates that 
attending an ECEAP site rated at-quality 
predicts a significant 9% increase in the 
probability of meeting/exceeding 
benchmark scores in at least five domains 
but no significant impact on the probability 
of meeting/exceeding on all six domains. 
These results are similar to the relationship 
between attending an ECEAP site rated at-
quality and WaKIDS performance on at least 
five domains. Estimated results from this 
analysis can be found in Appendix V. 
 

Additional Kindergarten Outcomes. Similar 
to our analysis regarding the impact of 
attending a rated site on special education 
enrollment and absence rates, attending an 
ECEAP site rated at-quality is associated 
with a sizable decrease in 1) the probability 
of special education enrollment in 
kindergarten and 2) the average number of 
monthly unexcused absences.  
 
Results regarding the relationship between 
attending a subsidy site rated at (or above) 
quality and these outcomes are mixed and 
largely non-significant. Detailed results of 
these analyses are shown in Appendix VI. 
 
Summary. Results largely support that 
attending a site rated at or above quality 
predicts greater kindergarten readiness for 
children in ECEAP and in child care centers 
receiving subsidies. 
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Exhibit 14 

Pre-K Early Achievers Rating Level and Kindergarten Readiness 
(A) ECEAP site rated “at-quality” and kindergarten outcomes 

 
(B) Subsidy site rated at-quality or “above quality” and kindergarten outcomes

 

 
  

Impact: Percentage difference in outcome between the treated and comparison group.  
Confidence interval: Range of values that likely includes the true treatment effect.  

Notes: 
Each point represents the impact of the marginal effect derived from a sperate regression model, and the lines 
represent the corresponding 90% confidence interval.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the site 
level. Where WaKIDS outcomes are used the model additionally controls for the first year of implementation in 
school. 
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VII. Summary and Limitations 
 
Results Summary 
 
This report broadly explores the relationship 
between Early Achievers participation and 
rating level and outcomes for children 
enrolled in pre-k in the year prior to 
entering kindergarten. We find modest but 
not-significant associations with attending a 
rated ECEAP site and improvements in 
kindergarten readiness. Our findings 
suggest that rating completion largely has 
no relationship with improvements in 
kindergarten readiness and other 
kindergarten outcomes for subsidy sites.  
 
With respect to rating levels, we find that 
enrollment in pre-kindergarten sites rating 
at (or above) quality is a modest positive 
predictor of greater kindergarten readiness 
for children in ECEAP sites and those with 
child care subsidy. Our analysis revealed no 
significant differences in associations across 
racial/ethnic groups.  
 
Limitations 
 
The major limitation of this study is the 
inability to randomly assign sites and 
children to QRIS program participation. A 
random assignment would increase our 
confidence that the group differences we 
estimate are due to rating completion and 
corresponding rating level and not due to 
other unobserved characteristics of children 
or to alternate policies that impact similar 
outcomes and went into effect around the 
same time as the Early Start Act.  
 

 
 

At the child-level, we are concerned that children 
with unobserved characteristics—such as greater 
resources or higher cumulative risk— 
are most likely to select into sites that have 
completed an Early Achievers rating and rate at 
higher levels. That means there is a possibility that 
selection into early learning sites could be driving 
outcomes rather than program participation itself. 
At the site level, it is possible that other policies or 
circumstances were changing at the same time 
rating occurs, and it is these policies that are 
driving our observed changes in outcomes rather 
than Early Achievers (e.g., change in the 
composition of staff coincident with EA or the 
adoption of new curriculum). 
 
Our rigorous empirical research strategy takes 
strides to alleviate these concerns, and our 
sensitivity analysis further supports our main 
results. However, we ultimately cannot fully rule 
out the possibility that decisions or circumstances 
surrounding site participation and children’s 
enrollments drive the outcomes we observe, rather 
than quality improvement itself. 
 
The interpretability and generalizability of our 
results are further limited by the fact that our 
comparison groups throughout the analysis are 
relatively small. For example, for ECEAP sites, 97% 
of the sample attends a site that rates at-quality 
and only 3% attend a site that rates below quality. 
For subsidy sites, 83% of the sample attends sites 
that rate above quality and only 17% attend a site 
that rates below quality. This lack of variation in 
treatment status within the sample leads to some 
uncertainty regarding our estimated findings and 
severely limits our ability to explore how the 
relationship between rating level and child 
outcomes varies across subgroups such as region, 
race/ethnicity, sex, and other potential variables of 
interest. 
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Another limitation presented by the data 
regards the TS Gold assessment of 
kindergarten readiness, used for ECEAP 
students in the spring of the pre-k year. In 
particular, the possible range of points and 
benchmark threshold values have 
undergone major changes, especially 
around the time most sites completed 
rating (See Exhibit A15 in Appendix IV). One 
concern is that our predicted outcomes 
reflect (or are masked by) administrative 
scoring changes and not changes in actual 
kindergarten readiness related to site-level 
quality improvement or rating level. 
Considering this uncertainty, we caution 
against drawing conclusive inferences based 
on analysis using the TS Gold. 
 
A final point about drawing policy-relevant 
inference from this study, or others in the 
literature, regards the use of overall quality 
ratings as predictors. These ratings reflect site-
level quality in broad and non-specific ways. 
Ratings are derived from points aggregated 
across standard areas, with some standard 
areas—in particular Learning Environment and 
Interactions—expected to be more directly tied 
to child outcomes than others.39 Further, the 
Early Achievers system allows for sites to 
receive a quality rating without being 
evaluated on all standard areas, and programs 
can earn higher ratings (i.e., above what is 
required for an at-quality rating) through 
different means. From a research perspective, 
this may mask true underlying variation in 
quality and likely attenuates estimated 
associations with child outcomes. 
 
More discussion regarding our methodological 
approach and the limitations presented by the 
research design and data can be found in 
Appendix V and VII.    

 
39 Fox et al. (2019). 

Future Work 
 
WSIPP is directed to submit additional Early 
Achievers reports in December 2021 and 
2022. Our 2022 report will address 3rd-grade 
achievement test outcomes for cohorts in 
the present study,40 as well as a benefit-cost 
analysis. 
 
Several research questions of interest for 
our December 2021 report are discussed 
below. Additionally, within the constraints of 
available data, we have some flexibility to 
address questions emerging from the 
present report or other sources. 
 
Quality Standard Areas  
As noted throughout this report, the limited 
variation in overall quality ratings constrains 
our analyses and conclusions. In our 2021 
report, to the extent possible given the data, 
we will investigate variation within quality 
standard areas to predict child outcomes. In 
particular, variation in scores on “Learning 
Environment and Interactions”—which is the 
common component of all EA quality 
ratings—may prove equally or more 
informative than overall quality ratings. This 
reflects our third guiding research question. 
 
  

40 School closures, remote learning, and adjustments to 
testing protocols due to COVID-19 may require adjustments. 
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Quality of Care for Younger Children 
In the present report, we focused on quality 
in four-year-old pre-kindergarten children.41 
However, Early Achievers is intended to 
improve child care quality for children of all 
ages. If the data allows, we will examine 
infants’ and toddlers’ child care quality 
experiences and outcomes.42 
 

 
41 This approach is consistent with the existing evaluation of 
QRIS and child outcomes. In our 2019 review, very few 
studies had reported on QRIS and child outcomes for 
children prior to pre-kindergarten. 

Finally, we note that WSIPP’s plans for the 
evaluation of Early Achievers in 2021 and 
2022 may require adjustment to 
accommodate changes to programs and 
available data due to closures related to 
COVID-19. Early Achievers on-site 
evaluations were put on hold in March 2020; 
delaying completion of site ratings that 
would have been included in our AY 2019-
20 ECEAP and child care cohorts. 
Additionally, we understand that there has 
been instability in child care availability, 
enrollment, and attendance, and a required 
shifting of resources, as a result of the 
COVID-19 pandemic. The March 2020 shift 
to remote learning for public elementary 
school students impacts available data. 
Broader social and economic impacts must 
also be considered in terms of their 
implications for children’s outcomes. 
  

42 We anticipate being able to observe three cohorts of 
children in early care during the Early Achievers roll-out, 
corresponding with kindergarten enrollment and outcomes 
data in AY 2017-18 through 2019-20. 
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I.   Data Sources  

Exhibit A1 details data sources utilized for the Early Achievers evaluation. Data coverage indicates dates 
for all data requested. In the present report, our samples reflect a narrower set of cohorts selected to best 
address the association of pre-kindergarten quality and children’s kindergarten outcomes. 
 

Exhibit A1 
Data Sources used for Early Achievers Evaluation 

Data type 
Data systems or 

reports 
Data source Coverage 

Site-level data 

Early Achievers ratings and rating 
dates WELS DCYF 

All sites receiving an initial rating, re-
rating, or renewal rating in Early 
Achievers from Jul. 2012 – Apr. 2020. 

Early Achievers participation 
milestone dates 

Early Achievers 
Private Pay 
Monitoring Report; 
MERIT Reports 

DCYF 
CCA of WA 

All participation milestone dates in 
monthly MERIT reports (Aug. 2012 - 
Mar. 2016) and monthly Early Achievers 
Private Pay Monitoring Reports (Apr. 
2016 – Apr. 2020). 

Early Achievers consultation and 
coaching dates CCA system CCA of WA 

DCYF 

Pre-rating consultation dates for all 
licensed facilities working with CCA 
from Jul. 2012 through Apr. 2020. 

ECEAP site characteristics ELMS DCYF/ERDC All ECEAP sites serving children from AY 
2013-14 – AY 2019-20. 

Licensed child care facility 
characteristics 

FamLink;  
WA Compass 

DCYF 
CCA of WA 

All licensed child care sites with an 
active license from Sep. 2009 – Aug. 
2020. 

Child-level data 

Child ECEAP eligibility and 
enrollments; TS-Gold assessments 
and dates 

ELMS DCYF/ERDC All children enrolled in ECEAP from AY 
2013-14 – AY 2019-20. 

Child care subsidy participation  SSPS DCYF 
All children receiving child care subsidy 
through WCCC, SCC, or child welfare 
from Sep. 2009 – Aug. 2020. 

Child health at birth; time-varying 
family characteristics  Birth statistical files DOH All live births from Sep. 2008 – Aug. 

2016. 

Child K-3 program participation 
and assessment data CEDARS OSPI/ERDC 

All K-3 children from AY 2014-15 – AY 
2020-21 who match an individual 
identified for ECEAP or child care 
subsidy in target years. 

Notes: 
AY = Academic year. 
WELS = Web-based Early Learning System. 
DCYF = Department of Children, Youth, and Families. 
MERIT= Managed Education and Registry Information Tool. 
ELMS = Early Learning Management System. 
 

 
ERDC = Education Research & Data Center. 
SSPS = Social Service Payment System. 
CCA = Child Care Aware. 
DOH = Department of Health. 
CEDARS = Comprehensive Education Data and Research System.  
OSPI = Office of the Superintendent of Public Instruction.  
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II.   Sample Construction and Attrition 

In this section, we provide additional detail regarding study sample construction for sites and children in 
ECEAP and subsidized child care. This process consisted of two major steps: foundational sample 
construction and analysis sample construction. These steps were completed separately for ECEAP and 
child care subsidy sites and enrolled children. The foundational samples will be utilized in the remaining 
WSIPP Early Achievers evaluation reports. The analysis samples apply site and child inclusion and 
exclusion criteria specific to the research questions addressed in the present report. 
 
Foundational Sample 
 
We first integrated site-level Early Achievers records from multiple source systems and reports over time 
to construct a site by academic year (AY) crosswalk file. This crosswalk currently includes sites that were 
present in Early Achievers administrative records from the 2012-13 AY through the 2018-19 AY. When 
data are mature, we will add one additional cohort of Early Achievers records, covering activity in the 
2019-20 AY. Site-level data sources for Early Achievers participation and ratings include monthly MERIT 
demographic, registration, and evaluation request reports; Early Achievers Monitoring Reports; and web-
based Early Learning System (WELS) Early Achievers ratings records. Additionally, to observe site 
characteristics not included in Early Achievers records; we incorporated licensing data and ECEAP site 
data. For non-ECEAP licensed child care, sources included FamLink monthly reports and WA Compass 
records. ECEAP site characteristics were pulled from the Early Learning Management System (ELMS) site 
data. This crosswalk provides site-level information about Early Achievers participation and ratings, as well 
as other characteristics, for each year in our study period. 
 
Second, we used child enrollment records to identify all children who participated in ECEAP or subsidized 
child care during our target years. ECEAP enrollment records were used to define ECEAP participation. 
Monthly payment records from the Social Service Payment System (SSPS) were used to define 
participation in subsidized child care for each AY.  
 
Third, we linked child enrollment records to each site attended, for each year of attendance. Children can 
attend multiple child care sites, and each site is observed here. This resulted in a child by site by AY panel 
in which we identify each year and site of a child’s child care and early learning (CC/EL) attendance, and 
critically for the purpose of this evaluation, observe Early Achievers treatment status for each year and site 
of a child’s attendance. Imperfect historic record systems result in the loss of both sites and children in 
this step. Specifically, not all sites in the crosswalk have observed child enrollments, and not all children in 
enrollment records could be accurately matched to a site given the available site identifiers. Children in 
subsidized child care during our target years who were born before September 2008 or after August 2015 
were not part of our defined study cohorts and were excluded in this step. 
 
Analysis Samples 
 
All additional steps in sample construction were taken to specify an analysis sample for the specific 
research questions addressed in the present report.  
 
Starting with the foundational child by site by AY panel, we restricted our sample to children observed in 
ECEAP or subsidy and then in kindergarten enrollment data during the 2014-15 through 2018-19 AYs. 
Children may have multiple enrollments in their pre-k year, both simultaneous and consecutive. We 
selected children’s first enrollment site during the AY prior to their first kindergarten enrollment and refer 
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to this as the child’s pre-k enrollment.43 To accurately assign children to a single “treatment” group (i.e., 
rated or unrated pre-k enrollment site, quality rating level of the pre-k enrollment site) based on their pre-
k enrollment, we excluded children whose first pre-k enrollment occurred in more than one site 
simultaneously. This exclusion applied only to the subsidy sample, as children may not simultaneously 
enroll in multiple ECEAP sites. 
 
We then applied additional restrictions to the site and child study samples. We omitted children who were 
enrolled in pre-k during the 2013-14 AY, and kindergarten during the 2014-15 AY.44 Additionally, due to 
concerns about missing covariate data, our primary analyses omitted children enrolled in pre-k during the 
2018-19 AY, and in kindergarten during the 2019-20 AY, although for subsidy participants we test the 
sensitivity of results to the inclusion of this cohort (see Appendix VI Exhibit A25). 
 
We omitted sites with the following characteristics:  

• Missing or illogical Early Achievers milestone date records;  
• No observed subsidy enrollments in SSPS records after 2015 or before 2018;  
• Enrollments observed for less than two years in SSPS records;  
• Sites with fewer than four children enrolled; 
• Licensed sites that started an ECEAP contract in the same period as Early Achievers engagement. 

We consider starting an ECEAP contract to be a confounding “treatment” that would preclude 
attributing any potential effects to Early Achievers. Further, because eligibility criteria for ECEAP 
differ from those for child care subsidy, we were also concerned about changes in the 
composition of children attending these sites before and after an ECEAP contract, which would 
invalidate analysis of within-site change in child outcomes pre and post Early Achievers rating.45 

We excluded children with the following characteristics:  

• Subsidy and ECEAP enrollment simultaneously in pre-k and 
• Exposure to a rated site at any time after pre-k enrollment (including after starting kindergarten) 

but not during pre-k enrollment. 

The second child exclusion criteria above was applied because if children were untreated (in an unrated 
site) in their pre-k enrollment, but were actually exposed to treatment during the period in which 
outcomes are assessed, their inclusion in the control group would attenuate potential treatment effects. 
 
Our ECEAP analysis sample comprised 16,384 children in 297 sites. Our final pre-k subsidy analysis sample 
comprised 14,008 children in 1,106 sites. When we retain only sites with an observed Early Achievers 
rating, our ECEAP sample includes 12,290 children in 288 sites, and our subsidy sample includes 6,071 
children in 519 sites. 
 

 
43 In this step we selected children observed in kindergarten enrollment records in our target years and in the year prior to their first 
kindergarten enrollment, without regard to year of expected kindergarten enrollment based on birth cohort. Of children observed in 
a pre-k setting at age four, about 90% of the ECEAP sample, and about 72% of the subsidy sample, was also observed in 
kindergarten. Kindergarten enrollment before or after the “expected” year was rare in our sample. For ECEAP 0.2% of children 
appeared to be enrolled in kindergarten one year earlier than expected based on birth cohort. For subsidy 0.5% appeared to be 
enrolled one year earlier than expected, and 2% appeared to be enrolled one year later than expected based on birth cohort. 
44 This restriction is motivated by the fact that WaKIDS and TS GOLD data from the 2014-15 kindergarten year are not comparable to 
those reported in other years. We carry this restriction throughout all outcome analyses for sample consistency in order to facilitate 
comparable inferences across outcomes.  
45 DCYF. Getting help paying for child care. Child care subsidy programs.  

https://www.dcyf.wa.gov/services/earlylearning-childcare/getting-help
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Exhibit A2 
Comparing Full Pre-K to Kindergarten Sample to Analysis Sample—  

ECEAP Child Characteristics 

Characteristic 
Full pre-k to K 

sample 
Analysis 
sample 

Funding model: 

     Part-day 0.87 0.86 
(0.34) (0.34) 

     School-day 0.11 0.12 
(0.31) (0.32) 

     Work-day 0.03 0.03 
(0.17) (0.16) 

Female 0.50 0.51 
(0.50) (0.50) 

Race: 

     Black 0.09 0.07 
(0.28) (0.26) 

     Hispanic/Latinx 0.43 0.45 
(0.50) (0.50) 

     Other 0.14 0.13 
(0.35) (0.33) 

     White 0.34 0.35 
(0.47) (0.48) 

Primary language: 

     English 0.62 0.62 
(0.49) (0.48) 

     Spanish 0.29 0.31 
(0.46) (0.46) 

     Other 0.09 0.07 
(0.28) (0.26) 

In ECEAP in previous year 0.26 0.37 
(0.44) (0.48) 

Moved to current site 0.06 0.06 
(0.23) (0.23) 

Simultaneously in ECEAP site and kindergarten 0.13 0.04 
(0.34) (0.19) 

Full-time kindergarten 0.91 0.97 
(0.29) (0.18) 

At least 5 domains meet/exceed Fall TS Gold 0.12 0.21 
(0.32) (0.41) 
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Exhibit A2, Continued 
Comparing Full Pre-K to Kindergarten Sample to Analysis Sample—  

ECEAP Child Characteristics 

Characteristic 
Full pre-k to K 

sample 
Analysis sample 

Mother married 0.40 0.44 
(0.49) (0.50) 

Mother’s education at birth: 

     Less than high school 0.36 0.34 
(0.48) (0.47) 

     High school complete 0.34 0.35 
(0.47) (0.48) 

     More than high school 0.30 0.31 
(0.46) (0.46) 

Mother's age at birth 26.02 26.47 
(5.95) (6.00) 

First born child 0.28 0.26 
(0.45) (0.44) 

Premature birth 0.08 0.08 
(0.27) (0.27) 

Number of observations 31,435 10,278 
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Exhibit A3 
Comparing Full Pre-K to Kindergarten Sample to Analysis Sample—  

Kindergarten School Characteristics for ECEAP Students 

Characteristic 
Full pre-k to K 

sample 
Analysis 
sample 

Percent female 0.48 0.48 
(0.03) (0.03) 

Percent American Indian/Alaskan Native 0.01 0.01 
(0.04) (0.04) 

Percent Asian 0.05 0.05 
(0.07) (0.07) 

Percent Black 0.06 0.05 
(0.09) (0.09) 

Percent Hispanic/Latinx 0.34 0.34 
(0.25) (0.25) 

Percent white 0.45 0.46 
(0.25) (0.25) 

Percent low-income 0.66 0.66 
(0.21) (0.20) 

Percent section 504 0.02 0.02 
(0.02) (0.02) 

Percent diagnosed disabled 0.16 0.16 
(0.05) (0.05) 

Percent students enrolled K-3rd grade 0.65 0.65 
(0.12) (0.13) 

Percent foster care 0.01 0.01 
(0.01) (0.01) 

Percent unhoused 0.04 0.04 
(0.04) (0.04) 

Number of observations 31,155 10,278 
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Exhibit A4 
Comparing Full Pre-K to Kindergarten Sample to Analysis Sample—  

Subsidy Child Characteristics  

Characteristic 
Full pre-k to K 

sample 
Analysis 
sample 

Female 0.50 0.51 
(0.50) (0.50) 

Race: 

     Black 0.12 0.09 
(0.32) (0.28) 

     Hispanic 0.32 0.31 
(0.47) (0.46) 

     Other 0.16 0.17 
(0.36) (0.38) 

     White 0.40 0.43 
(0.49) (0.50) 

Primary language: 

     English 0.79 0.87 
(0.40) (0.34) 

     Spanish 0.15 0.11 
(0.36) (0.32) 

     Other 0.06 0.02 
(0.23) (0.15) 

Number of subsidy sites previously attended: 

     0 0.41 0.40 
(0.49) (0.49) 

     1 0.27 0.28 
(0.44) (0.45) 

     2+ 0.32 0.33 
(0.47) (0.47) 

In subsidy care for at least one year prior 0.40 0.47 
(0.49) (0.50) 

Moved to current site 0.52 0.55 
(0.49) (0.49) 

Simultaneously in subsidy site and kindergarten 0.53 0.47 
(0.50) (0.50) 

Full-time kindergarten 0.90 0.97 
(0.30) (0.16) 

 
  



39 
 

Exhibit A4, Continued 
Comparing Full Pre-K to Kindergarten Sample to Analysis Sample— 

Subsidy Child Characteristics 

 
Full pre-k to K 

sample 
Analysis 
sample 

Mother married 0.27 0.26 
(0.45) (0.44) 

Mother’s education at birth: 

     Less than high school 0.29 0.26 
(0.46) (0.44) 

     High school complete 0.36 0.37 
(0.48) (0.48) 

     More than high school 0.35 0.37 
(0.48) (0.48) 

Mother's age 24.75 24.72 
(5.49) (5.37) 

First born child 0.32 0.33 
(0.47) (0.47) 

Premature birth 0.08 0.08 
(0.27) (0.27) 

Number of observations 29,802 9,185 
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Exhibit A5 
Comparing Full Pre-K to Kindergarten Sample to Analysis Sample—  

Kindergarten School Characteristics for Subsidy Sample 

 

Full pre-k to K 
sample 

Analysis 
sample 

Percent female 0.48 0.48 
(0.03) (0.02) 

Percent American Indian/Alaskan Native 0.01 0.01 
(0.03) (0.03) 

Percent Asian 0.06 0.05 
(0.08) (0.07) 

Percent Black 0.06 0.06 
(0.10) (0.08) 

Percent Hispanic/Latinx 0.31 0.30 
(0.24) (0.23) 

Percent white 0.45 0.47 
(0.24) (0.24) 

Percent low-income 0.63 0.63 
(0.22) (0.20) 

Percent section 504 0.02 0.03 
(0.02) (0.02) 

Percent diagnosed disabled 0.16 0.16 
(0.05) (0.05) 

Percent students enrolled K-3rd grade 0.66 0.65 
(0.11) (0.11) 

Percent foster care 0.01 0.01 
(0.01) (0.01) 

Percent unhoused 0.04 0.04 
(0.03) (0.03) 

Number of observations 29,611 9,153 
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III.   Descriptive Statistics 

Exhibit A6 
ECEAP Site-Level Characteristics (2015-2018) 

Characteristic All sites 
Analysis 
sample 

Analysis 
sample, rated 

(1) (2) (3) 
Number of sites 469 282 269 
First-year of observed child enrollment 2014 2014 2014 
Last year of observed child enrollment 2018 2018 2018 

Years in operation 3.88 4.4 4.47 
(1.43) (0.94) (0.86) 

Child care center 0.98 1.00 1.00 
(0.12) (0) (0) 

CCA Region: 

   Central 0.13 0.15 0.15 
(0.34) (0.35) (0.35) 

   Eastern 0.22 0.21 0.2 
(0.41) (0.41) (0.40) 

   King and Pierce 0.26 0.26 0.29 
(0.44) (0.44) (0.46) 

   Northwest 0.13 0.12 0.12 
(0.33) (0.33) (0.32) 

   Olympic Peninsula 0.11 0.13 0.11 
(0.31) (0.33) (0.31) 

   Southwest 0.15 0.13 0.13 
(0.36) (0.34) (0.34) 

Director primary language ever non-English 0.07 0.08 0.08 
(0.25) (0.26) (0.27) 

Director secondary language ever non-English 0.48 0.49 0.5 
(0.49) (0.49) (0.49) 

Is licensed 0.34 0.26 0.3 
(0.48) (0.44) (0.46) 

ECEAP enrollment slots 37.94 41.49 42.4 
(34.35) (35.36) (31.84) 

Rated 0.81 0.85 1.00 
(0.39) (0.36) (0) 

Initial rating at-quality 0.72 0.79 0.8 
(0.45) (0.41) (0.4) 

Number of observations (site x year) 1,386 963 721 
Notes:  
Column (2) omits children who are not in the WA Kids database, sites that are in operation for less than one year, and observations missing 
in the set of control variables (controls come from CEDARS, OSPI, DOH, & Census).  
Column (3) additionally restricts the sample to rated site-year observations (i.e., sites that are treated in the post-treatment period).  
Column (2) corresponds to our baseline analytical sample, and Column (3) corresponds to the sample used to evaluate questions 2 and 3. 
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Exhibit A7 
ECEAP Census Tract Community Characteristics (2015-2018) 

Characteristic All sites 
Analysis 
sample 

Analysis 
sample, rated 

(1) (2) (3) 

% Pop 25 years and up – Less than 9th grade 6.3 6.76 6.89 
(8.36) (8.83) (9.07) 

% Pop 25 years and up – High school graduate or higher 86.5 85.74 85.56 
(11.22) (11.67) (11.97) 

% Pop 25 years and up – Bachelor's degree or higher 23.91 22.55 22.91 
(13.57) (12.55) (12.71) 

Unemployment rate 7.71 7.76 7.31 
(3.80) (3.66) (3.50) 

Log median household income 10.89 10.88 10.9 
(0.35) (0.33) (0.34) 

Percent families below FPL 11.66 11.88 11.92 
(8.46) (8.49) (8.73) 

Percent American Indian and Alaska Native 4.27 4.34 4.44 
(7.30) (7.46) (7.86) 

Percent Asian 7.31 7.13 7.61 
(9.53) (9.43) (9.89) 

Percent Black or African American 5.41 5.29 5.62 
(7.11) (7.15) (7.31) 

Percent Hispanic/Latinx 16.31 17.25 17.55 
(18.67) (19.27) (19.63) 

Percent Native Hawaiian and other Pacific Islander 1.32 1.27 1.34 
(2.18) (2.19) (2.23) 

Percent other race 6.33 6.75 6.9 
(9.41) (10.14) (10.29) 

Percent white 81.11 80.94 79.97 
(16.7) (17.23) (17.78) 

Number of observations (site x year) 1,386 963 721 
Notes:  
Column (2) omits children who are not in the WA Kids database, sites that are in operation for less than one year, and observations 
missing in the set of control variables (controls come from CEDARS, OSPI, DOH, & Census).  
Column (3) additionally restricts the sample to rated site-year observations (i.e., sites that are treated in the post-treatment period).  
Column (2) corresponds to our baseline analytical sample, and Column (3) corresponds to the sample used to evaluate questions 2 and 3. 
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Exhibit A8 
Subsidy Site-Level Characteristics (2015-2018) 

Characteristic All sites Analysis sample 
Analysis sample, 

rated 
(1) (2) (3) 

Number of sites 4,362 732 326 

First year of observed child enrollment 2011.9 2010.83 2010.76 
(2.50) (1.53) (1.41) 

Last year of observed child enrollment 2019.34 2019.78 2019.71 
(1.16) (0.59) (0.68) 

Years in operation 7.45 8.95 8.95 
(2.80) (1.64) (1.56) 

Child care center 0.34 0.78 1.00 
(0.47) (0.42) (0) 

License capacity 31.19 65.87 85.53 
(39.85) (46.87) (41.83) 

Proportion subsidy enrolled 0.47 0.57 0.48 
(0.30) (0.28) (0.27) 

CCA Region: 

     Central 0.19 0.19 0.07 
(0.39) (0.39) (0.25) 

     Eastern 0.13 0.14 0.18 
(0.34) (0.35) (0.38) 

     King and Pierce 0.40 0.33 0.4 
(0.49) (0.47) (0.49) 

     Northwest 0.13 0.13 0.11 
(0.33) (0.34) (0.31) 

     Olympic Peninsula 0.09 0.12 0.12 
(0.29) (0.33) (0.32) 

     Southwest 0.06 0.09 0.13 
(0.24) (0.28) (0.34) 

Director primary language ever non-English 0.28 0.15 0.03 
(0.45) (0.36) (0.17) 

Director pecondary language ever non-English 0.34 0.43 0.49 
(0.47) (0.50) (0.50) 

Received coaching 0.64 0.71 0.81 
(0.48) (0.45) (0.39) 

Initial rating at-quality 0.84 0.81 0.76 
(0.37) (0.39) (0.43) 

Rated 0.38 0.50 1.00 
(0.49) (0.50) (0) 

Number of observations (site x year) 16,873 2,359 943 

Notes:  
Column (2) omits children who are not in the WA Kids database, sites that are in operation for less than one year, and observations 
missing in the set of control variables (controls come from CEDARS, OSPI, DOH, & Census).  
Column (3) additionally restricts the sample to rated site-year observations (i.e., sites that are treated in the post-treatment period).  
Column (2) corresponds to our baseline analytical sample, and Column (3) corresponds to the sample used to evaluate questions 2 and 3.  
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Exhibit A10 
Child-level characteristics, ECEAP-site attendees (2015-2018) 

Characteristic Full sample Attending rated sites 

Attends site post-rating complete 0.76  
(0.42)  

Funding model: 

     Part-time 0.86 0.85 
(0.34) (0.36) 

     School day 0.12 0.13 
(0.32) (0.34) 

     Work day 0.03 0.03 
(0.16) (0.16) 

Female 0.51 0.51 
(0.50) (0.50) 

Race/ethnicity: 

     Black 0.07 0.08 
(0.26) (0.27) 

     Hispanic/Latinx 0.45 0.46 
(0.50) (0.50) 

     Other 0.13 0.13 
(0.33) (0.34) 

     White 0.35 0.33 
(0.48) (0.47) 

Primary language: 

     English 0.62 0.61 
(0.48) (0.49) 

     Spanish 0.31 0.31 
(0.46) (0.46) 

     Other 0.07 0.08 
(0.26) (0.26) 

In ECEAP in previous year 0.37 0.41 
(0.48) (0.49) 

Moved to current site 0.06 0.05 
(0.23) (0.21) 

Simultaneously in subsidy site and kindergarten 0.04 0.03 
(0.19) (0.18) 

Full-time kindergarten 0.97 0.97 
(0.18) (0.17) 

At least 5 domains meet/exceed, Fall TS Gold 0.21 0.22 
(0.41) (0.41) 

Note:  
Table reports unweighted sample averages. 
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Exhibit A10, Continued 
Child-level Characteristics, ECEAP-site Attendees (2015-2018) 

Characteristic  Full sample Attending rated sites 

Mother married 0.44 0.44 
(0.50) (0.50) 

Mother’s education at birth: 

     Less than high school 0.34 0.33 
(0.47) (0.47) 

     High school complete 0.35 0.35 
(0.48) (0.48) 

     More than high school 0.31 0.32 
(0.46) (0.47) 

Mother’s age at birth 26.47 26.60 
(6.00) (6.03) 

First born child 0.26 0.26 
(0.44) (0.44) 

Premature birth 0.08 0.07 
(0.27) (0.26) 

Number of observations (child x year) 10,278 7,868 
Note:  
Table reports unweighted sample averages. 
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Exhibit A11 
Kindergarten School-level Characteristics, ECEAP-site Attendees (2015-2018) 

Characteristic Full sample Attending rated sites 

Percent female 0.48 0.48 
(0.03) (0.03) 

Percent American Indian/ Alaskan Native 0.01 0.01 
(0.04) (0.04) 

Percent Asian 0.05 0.05 
(0.07) (0.07) 

Percent Black 0.05 0.06 
(0.09) (0.09) 

Percent Hispanic/Latinx 0.34 0.34 
(0.25) (0.25) 

Percent white 0.46 0.45 
(0.25) (0.25) 

Percent low-income 0.66 0.66 
(0.20) (0.20) 

Percent section 504 0.02 0.02 
(0.02) (0.02) 

Percent diagnosed disabled 0.16 0.16 
(0.05) (0.05) 

Percent students enrolled K-3rd grade 0.65 0.65 
(0.13) (0.13) 

Percent foster care 0.01 0.01 
(0.01) (0.01) 

Percent unhoused 0.04 0.04 
(0.04) (0.04) 

Number observations (child x year) 10,278 7,844 
Note:  
Table reports unweighted sample averages. 
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Exhibit A12 
Child-level Characteristics, Subsidy-site Attendees (2015-2018) 

 Characteristic Full sample Attending rated sites 

Attends site post-rating complete 0.52  
(0.50)  

Female 0.51 0.50 
(0.50) (0.50) 

Race/ethnicity: 

     Black 0.09 0.09 
(0.28) (0.29) 

     Hispanic/Latinx 0.31 0.27 
(0.46) (0.44) 

     Other 0.17 0.18 
(0.38) (0.39) 

     White 0.43 0.45 
(0.50) (0.50) 

Primary language: 

     English 0.87 0.90 
(0.34) (0.30) 

     Spanish 0.11 0.07 
(0.32) (0.26) 

     Other 0.02 0.02 
(0.15) (0.15) 

Number of subsidy sites previously attended: 

     0 sites 0.40 0.39 
(0.49) (0.49) 

     1 site 0.28 0.27 
(0.45) (0.44) 

     2+ sites 0.33 0.34 
(0.47) (0.47) 

In subsidy care for at least one year prior 0.47 0.51 
(0.50) (0.50) 

Moved to current site 0.55 0.54 
(0.49) (0.49) 

Simultaneously in subsidy site and kindergarten 0.47 0.43 
(0.50) (0.49) 

Full-time kindergarten 0.97 0.98 
(0.16) (0.14) 
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Exhibit A13 
Kindergarten School-level Characteristics, Subsidy-site Attendees (2015-2018) 

 Characteristic Full sample Attending rated sites 

Percent female 0.48 0.48 
(0.02) (0.03) 

Percent American Indian/Alaskan Native 0.01 0.01 
(0.03) (0.02) 

Percent Asian 0.05 0.06 
(0.07) (0.08) 

Percent Black 0.06 0.06 
(0.08) (0.08) 

Percent Hispanic/Latinx 0.30 0.26 
(0.23) (0.19) 

Percent white 0.47 0.49 
(0.24) (0.23) 

Percent low-income 0.63 0.61 
(0.20) (0.21) 

Percent section 504 0.03 0.03 
(0.02) (0.02) 

Percent diagnosed disabled 0.16 0.16 
(0.05) (0.05) 

Percent foster care 0.01 0.01 
(0.01) (0.01) 

Percent unhoused 0.04 0.04 
(0.03) (0.03) 

Percent students enrolled K-3rd grade 0.65 0.64 
(0.11) (0.10) 

Number of observations (child x year) 9,153 4,380 
Note:  
Table reports unweighted sample averages. 
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V.   Empirical Strategy   

Ideally, we would evaluate the impact of site-level QRIS participation on child outcomes using a random 
assignment approach to first assign early learning sites to QRIS participation and then assign children to 
early learning sites. True random assignment allows us to unbiasedly attribute changes in outcomes 
across treatment and comparison groups to QRIS participation and not to unobservable (or observable) 
site-level and child-level confounding characteristics—examples of confounding characteristics include 
“baseline site quality” or “parenting style,” respectively. However, because this is an observational study 
using administrative data, we are unable to use this approach, and in reality, sites (to some degree) select 
into QRIS participation and families choose which early learning sites to attend.  
 
In order to mitigate bias due to child-selection into attending a site that has been rated and (conditional 
on rating) a site with a passing rating, we implement a statistical approach known as entropy balancing 
(weighting). Entropy balancing is a method that reweighs the comparison observations such that the 
mean and variance of selected control variables are the same in the treatment and comparison groups.52  
 
Our entropy balanced estimation approach does not directly address potential bias due to site-level 
selection into treatment.53 This is of particular concern when assessing the relationship between QRIS 
participation and child outcomes given that the choice to initiate the rating process (before a deadline) is 
left to the discretion of the early learning site. Before the ESA mandate (2015) QRIS-participation was 
voluntary, therefore early-adopters may be the most motivated sites (with greater resources) that produce 
more desirable child academic outcomes regardless of QRIS program completion. In order to control for 
level differences in child outcomes across sites, we combine our entropy matching method with a site-
level fixed-effects approach for our analysis exploring research question one.  
 
Entropy Balancing  
 
Entropy balancing is a data preprocessing method that achieves balance on a set of pre-determined user-
specified covariates in an observational study with a binary treatment variable.54 This method directly 
estimates weights (rather than the propensity score) that solve a constrained optimization problem such 
that the reweighted treatment and comparison group balance on covariates incorporating information 
about known sample moments (e.g., mean, variance, skewness) and minimizing entropy distance (i.e., 
“uncertainty”).55 In other words, entropy weights allow us to exactly adjust for inequalities in observable 
predictors across the two groups (with regards to not only the mean but also higher moments of the 
predictor variable distribution).  
   
  

 
52 We perform entropy balancing using Stata's user-written program “ebalance” (Hainmueller & Xu (2013) and applying the default 
tolerance level of 0.015. 
53 Although there exist statistical methods that allow for matching at both the site-level and child-within-site-level, we do not have 
sufficient statistical power or variation in rating (level) status to confidently estimate reliable results using these techniques.  
54 In our study, the primary treatments indicators are “attending a rated site “and “attending a site rated at-quality.” 
55  Hainmueller, J. (2012). Entropy balancing for causal effects: A multivariate reweighting method to produce balanced samples in 
observational studies. Political analysis, 25-46. 
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There are several proposed advantages of entropy weighting over alternative statistical data 
prepossessing methods (e.g., propensity score matching, exact matching, covariate balancing propensity 
score).56 First, entropy balancing is more flexible than alternative data preprocessing methods that either 
match or discard observations—such as nearest neighbor or exact matching. Furthermore, in the case of 
exact matching, there is a trade-off between the number of matching covariates and the matched sample 
size (i.e., “the curse of dimensionality”). Entropy weighting reweights observations such that the maximum 
number of observations are preserved, even for large sets of covariates, without compromising balance—
i.e., external validity is preserved without compromising internal validity. These benefits are particularly 
pronounced in the case of small sample size, with several low-probability covariates, and relatively 
unequal sample sizes across treatment and comparison groups—such as with our study.  
 
Second, most methods (even those that similarly reweight observations on a continuum) do not directly 
focus on achieving balance on predictor variables. In practice, researchers often manually iterate across 
different matching covariates and propensity score models until a satisfactory balance is achieved. 
Furthermore, matching can offset reductions in bias when adjustments to propensity scores improve 
balance for some covariates while worsening balance for others.  
 
In our analysis, we balance on a number of covariates that may affect the probability that a child attends a 
rated site and/or child outcomes.57 This is the “matching step.” Exhibit A16 and A17 show the difference-
in-means balance test results across the treatment group (i.e., attending a rated site) and comparison 
group (i.e., attending an unrated site)—Column (1) summarizes the results for the unweighted sample, 
and Column (2) summarizes the same results for the entropy weighted sample. Exhibit A16 and A17 
pertain to the sample of ECEAP attendees and subsidy attendees, respectively. As expected, results 
indicate that entropy weighting ensures exact balance on the means of these predictor variables. 
  

 
56 MacDonald, J.M., & Donnelly, E.A. (2019). Evaluating the role of race in sentencing: An entropy weighting analysis. Justice 
Quarterly, 36(4), 656-681. 
57 Child outcomes include, probability of attaining a meet/exceed on at least 4/5/6 TS Gold and WA Kids domains, the probability of 
special education enrollment, and the average number of unexcused monthly absences.   
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Exhibit A16, Continued 
Balance Test: ECEAP Child Characteristics, by Rated Status 

 Characteristics 
Unmatched sample  

(1) 
Matched sample  

(2) 

Mother married -0.016 0.000 
(0.012) (0.015) 

Mother's education at birth: 

     Less than high school -0.019 0.000 
(0.020) (0.023) 

     High school 0.004 0.000 
(0.012) (0.014) 

     More than high school 0.015 0.000 
(0.015) (0.020) 

Mother's age at birth 0.512*** -0.001 
(0.162) (0.189) 

First-born -0.027** 0.000 
(0.012) (0.013) 

Premature birth -0.009 0.000 
(0.006) (0.008) 

Kindergarten characteristics 

Percent female  0.001 0.000 
(0.001) (0.002) 

Percent low-income -0.011 0.000 
(0.014) (0.016) 

Percent section 504  0.006*** 0.000 
(0.001) (0.001) 

Percent diagnosed disabled  0.000 0.000 
(0.003) (0.003) 

Percent enrolled in kindergarten -0.005 0.007 
(0.013) (0.019) 

Number of observations (child x year) 10,278 10,278 
Notes: 
Each column and each row is derived from an alternative regression.  
Estimates from Column (1) are derived from the entire unmatched sample.  
Estimates from Column (2) are estimated from the entropy balanced sample.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level. 
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Exhibit A17 
Balance Test: Subsidy Child Characteristics, by Rated Status 

 Characteristic 
Unmatched sample 

(1) 
Entropy balance 

(2) 

Female -0.013 0.000 
(0.011) (0.011) 

Race: 

     Black 0.009 0.000 
(0.010) (0.011) 

     Hispanic/Latinx -0.037** 0.000 
(0.018) (0.017) 

     Other 0.017 0.000 
(0.011) (0.012) 

     White 0.010 0.000 
(0.021) (0.021) 

Primary Language: 

     English 0.036*** 0.000 
(0.013) (0.011) 

     Spanish -0.040*** 0.000 
(0.011) (0.010) 

     Other 0.004 0.000 
(0.005) (0.006) 

Previously received subsidy care 0.071*** 0.000 
(0.012) (0.012) 

Simultaneously in subsidy care and kindergarten -0.098*** 0.000 
(0.013) (0.014) 

Full-time kindergarten 0.014** 0.000 
(0.006) (0.004) 

Married -0.012 0.000 
(0.011) (0.010) 

Mother's education at birth: 

     Less than high school -0.036*** 0.000 
(0.011) (0.011) 

     High school -0.010 0.000 
(0.011) (0.011) 

     More than high school 0.046*** 0.000 
(0.012) (0.013) 

Mother's age at birth 0.238* 0.000 
(0.132) (0.138) 

First-born child 0.005 0.000 
(0.010) (0.011) 

Premature birth 0.006 0.000 
(0.006) (0.007) 

Notes:  
Each column and each row is derived from an alternative regression.  
Estimates from Column (1) are derived from the entire unmatched sample.  
Estimates from Column (2) are estimated from the entropy balanced sample.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.  
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Exhibit A17, Continued 
Balance Test: Subsidy Child Characteristics, by Rated Status 

Kindergarten characteristics 
Unmatched 

sample 
(1) 

Entropy 
balance 

(2) 

Percent female -0.001 0.000 
(0.001) (0.001) 

Percent low-income -0.031*** 0.000 
(0.010) (0.011) 

Percent section 504 0.002* 0.000 
(0.001) (0.001) 

Percent diagnosed disabled 0.003 0.000 
(0.002) (0.002) 

Percent enrolled K-3 -0.009 0.002 
(0.005) (0.005) 

Number of observations (child x year) 9,153 9,153 
Notes:  
Each column and each row is derived from an alternative regression.  
Estimates from Column (1) are derived from the entire unmatched sample.  
Estimates from Column (2) are estimated from the entropy balanced sample.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.  

Fixed-Effects Model 
 
As mentioned previously, in addition to concerns regarding child-level selection into treated sites, we are 
concerned about bias resulting from site-level selection into treatment. That is, the propensity for a site to 
opt into completing rating may be determined by unobservable site characteristics that vary across sites 
and affect child outcomes (e.g., sites of higher baseline quality may be most likely to first opt into QRIS 
program participation, and worst-performing sites may be most likely to never complete the program). 
Exhibits A18 and A19 summarize information from difference-in-means balance test results across 
treatment status for site-level characteristics (for ECEAP and subsidy site samples, respectively). Column 
(1) indicates that several site and neighborhood (i.e., census tract) characteristics vary significantly for 
children who attend a rated site versus children that do not. Furthermore, the results in Column (2) 
indicate that even when we apply the entropy balance weights on child-level characteristics, significant 
differences persist across site-level characteristics.  
 
To lessen bias stemming from site-level selection, we estimate a site-level fixed-effects model. The fixed-
effects model estimates site-specific intercepts that capture heterogeneities (i.e., level differences in 
outcomes) across sites.58 This effectively controls for observed and unobserved time-invariant (“fixed”) 
differences across sites that both predict rating status and affect child outcomes. For example, site fixed 
effects would account for time-invariant unobserved site-director attitude/motivation. This estimation 
strategy ultimately addresses concerns over selection bias because it removes all variation between sites 
from our treatment-parameter estimation. Therefore, the fixed effects model allows us to estimate 
changes in student outcomes that correspond to changes in treatment status within-sites as opposed to 
differences in treatment status across-sites. In our study, within-site variation in treatment status stems 
from changes in rating status across time (i.e., we exploit temporal variation in treatment); thus, we 
additionally control for pre-k academic year fixed effects. The inclusion of academic year fixed effects 
allows us to control for annual shocks that independently affect outcomes and are shared across sites 

 
58 In practice, this is achieved by including a separate dummy variable indicating each site in the regression model. 
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(e.g., federal government policy or a national recession). In addition, we include time-varying site-level 
covariates in our specification because fixed effects will not account for time-varying heterogeneity at the 
site-level.59  
 
Our final model for evaluating research question one combines two-way fixed effects with entropy 
balancing. The matching method will address bias due to child-level selection on observables, whereas 
site fixed effects address selection on time-invariant unobservables. We estimate our model with an OLS 
regression that controls for all child-level, kindergarten school-level, and time-varying site-level 
characteristics (summarized in Appendix III). Standard errors are estimated to account for within-site 
clustering.60 
 
Within our sample, sites rarely change the rating level. Therefore, we cannot implement a site fixed effects 
estimation strategy to explore research question two.61 Instead, we assess the relationship between rating 
level and child outcomes by exploiting cross-sectional variation in rating levels across sites.62 For this 
analysis we additionally control for the following time-invariant site-level characteristics years-in-
operation, Child Care Aware (CCA) region, an indicator for the initial rating (vs. re-rating or renewal 
rating), is a licensed child care site (for ECEAP), primary language ever non-English (for ECEAP), received 
coaching (for subsidy).63  

  

 
59 These controls include average monthly enrollment (subsidy); average annual enrollment (ECEAP); and the following annual census 
tract information: percent at least high school graduate, percent at least college graduate, percent at households below the poverty 
line, unemployment rate, median household income, population under the age of five, percent Black, percent Hispanic/Latinx, and  
percent white. Census tract variables utilize the American Community Survey Five-Year Estimates for 2014 through 2018. 
60Analysis pertaining to WaKIDS outcomes additionally controls for a school-level indicator variable denoting years from first 
WaKIDS administration. This accounts for how many years a school had been administering the WaKIDS assessment, and the 
possibility that scores in a first year of administration may differ from later years as a result of experience. In addition, analysis on the 
sample of ECEAP children controls for the following child-level variables pulled from ELMS: Individualized Education Program (IE)P 
indicator, over income eligibility indicator, and household type (two-parent\one-parent\other) indicators. Last we control for CCA 
region-by-year fixed effects to allow sites in different regions of the state to follow different trajectories and account for differential 
shocks by region over time (this inclusion improves precision without practically changing coefficient estimates).  
61 With additional data in future studies there may be sufficient within site variation to exploit a within-site estimation strategy to 
answer research question two.  
62 For the question two analysis, we estimate logistic and Poisson models as an alternative to OLS regression models. 
63 Our empirical models for question 2 still control for the aforementioned child, school, and time-variant site characteristics as well 
as annual fixed effects. Standard errors are estimated to allow for clustering at the site-level. These models additionally control for 
pre-k site-level variable “years since observed rating level was received.” 
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Exhibit A18 
Balance Test: ECEAP Site Characteristics, by Rating Status 

 Characteristic 
Unmatched 

sample  
(1) 

Entropy 
balance  

(2) 

Primary language ever non-English 0.036** 0.025 
(0.016) (0.019) 

ECEAP enrollment -23.132 -20.576 
(21.051) (19.078) 

Is a licensed 0.101***  0.067*  
(0.029) (0.035) 

Years in operation 0.415**  0.343**  
(0.168) (0.160) 

Census tract covariates: 

% Pop 25 years and up – High school graduate or higher -1.093 -0.970 
(1.131) (1.152) 

% Pop 25 years and up – Bachelor's degree or higher 1.417* 0.304 
(0.776) (0.990) 

Unemployment rate -1.603***  -1.406**  
(0.491) (0.443) 

Log median household income 0.056** 0.032 
(0.024) (0.026) 

Percent families below the FPL 0.824 1.310 
(1.107) (1.076) 

Population under age five 2.483 -11.594 
(22.177) (23.031) 

Percent Black 1.251**  1.585***  
(0.498) (0.435) 

Percent Hispanic/Latinx 4.500* 3.855 
(2.551) (3.364) 

Percent white -3.570**  -3.318**  
(1.395) (1.374) 

Number of observations 10,278 10,278 
Notes: 
Each column and each row is derived from an alternative regression.  
Estimates from Column (1) are derived from the entire unmatched sample. 
Estimates from Column (2) are estimated from the entropy balanced sample.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.   
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VI. Outcomes Analysis: Detailed Results  

The following tables summarize the full set of estimated results from our primary outcomes analysis 
discussed in Section IV of the main report.  

 
Exhibit A20 

Pre-K Early Achievers Rated Status and Kindergarten Readiness 
  At least 4 

(1) 
At least 5 

(2) 
All 6 
(3) 

Panel A: spring TS gold, ECEAP sites 

Rated -0.009 0.001 -0.020 
(0.019) (0.022) (0.027) 

Number of observations 10,278 10,278 10,278 
Mean 0.896 0.816 0.617 
Impact (%) -1.032 0.103 -3.238 
Standard deviation 0.305 0.387 0.486 
Effect size 0.030 0.002 0.041 
Panel B: WaKIDS, ECEAP sites 

Rated 0.038 0.038 0.040 
(0.028) (0.030) (0.026) 

Number of observations 10,278 10,278 10,278 
Mean 0.741 0.612 0.394 
Impact (%) 5.074 6.293 10.072 
Standard deviation 0.438 0.487 0.489 
Effect size 0.086 0.079 0.081 

Panel C: WaKIDS, subsidy sites 

Rated -0.005 -0.003 -0.005 
(0.025) (0.027) (0.025) 

Number of observations 9,153 9,153 9,153 
Mean 0.688 0.566 0.382 
Impact (%) -0.713 -0.477 -1.421 
Standard deviation 0.464 0.496 0.486 
Effect size 0.011 0.005 0.011 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the site 
level. Where WaKIDS outcomes are used the model additionally controls for the first year of implementation in 
school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A21 
Pre-K Early Achievers Coaching Receipt and Kindergarten Readiness, Subsidy Sites  

 At least 4 
(1) 

At least 5 
(2) 

All 6 
(3) 

Panel A: Received coaching 

Rated 
0.015 0.003 -0.002 

(0.053) (0.056) (0.050) 

Ever received coaching 
-0.001 0.186 0.204 
(0.276) (0.301) (0.264) 

Rated × ever received coaching 
-0.030 -0.011 -0.004 
(0.056) (0.059) (0.052) 

Number of observations 9,153 9,153 9,153 
Mean 0.672 0.542 0.351 
Standard deviation 0.470 0.498 0.477 

Panel B: Hours of coaching per month 

Rated 
0.005 0.040 0.053 

(0.044) (0.045) (0.040) 

Average hours of coaching per month 
0.203 -1.782 -2.256 

(2.635) (2.972) (2.652) 

Rated × average hours of coaching per month 
-0.003 -0.007 -0.007 
(0.007) (0.007) (0.006) 

Number of observations 7,213 7,213 7,213 
Mean 0.672 0.542 0.351 
Standard deviation 0.470 0.498 0.477 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the site 
level. Where WaKIDS outcomes are used the model additionally controls for the first year of implementation in 
school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A22 
Pre-K Early Achievers Rated Status and Other Kindergarten Outcomes 

  Special education 
enrollment 

Monthly unexcused 
absences 

(1) (2) 
Panel A: ECEAP sites 

Rated -0.017 -0.182*** 
(0.015) (0.060) 

Number of observations 10,278 10,278 
Mean 0.117 1.202 
Impact (%) -14.542 -15.144 
Standard deviation 0.321 1.073 
Effect size 0.053 0.170 
Panel B: subsidy sites 

Rated -0.011 0.040 
(0.015) (0.098) 

Number of observations 9,153 9,153 
Mean 0.079 1.003 
Impact (%) -13.858 3.999 
Standard deviation 0.270 0.963 
Effect size 0.041 0.042 

Notes: 
Each row and each column represent a separate entropy balanced weighted regression. 
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for 
clustering at the site level. Where WaKIDS outcomes are used the model additionally 
controls for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A23 
Pre-K Rated At-Quality and Kindergarten Readiness, ECEAP sites 

  At least 4 
(1) 

At least 5 
(2) 

All 6 
(3) 

Panel A: Spring TS Gold 

Rated at-quality 0.060** 0.069** 0.034 
(0.024) (0.032) (0.038) 

Number of observations 7,844 7,844 7,844 
Mean 0.851 0.784 0.570 
Impact (%) 7.011 8.753 6.017 
Standard deviation 0.356 0.412 0.495 
Effect size 0.168 0.167 0.069 
Panel B: WA Kids 

Rated at-quality 0.040 0.061** -0.012 
(0.029) (0.029) (0.035) 

Number of observations 7,844 7,844 7,844 
Mean 0.685 0.548 0.370 
Impact (%) 5.806 11.209 -3.346 
Standard deviation 0.465 0.498 0.483 
Effect size 0.086 0.124 0.026 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression. 
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for 
clustering at the site level. Where WaKIDS outcomes are used the model additionally 
controls for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A24 
Pre-K Rated At-Quality and Kindergarten Readiness, Subsidy Sites 

   At least 4 
(1) 

At least 5 
(2) 

All 
(3) 

Panel A: Rating level at-quality 

Rated at-quality 
0.041** 0.031 0.033* 
(0.019) (0.020) (0.020) 

Number of observations 4,380 4,380 4,380 
Mean 0.660 0.539 0.340 
Impact (%) 6.260 5.680 9.660 
Standard deviation 0.474 0.499 0.474 

Effect size 0.087 0.061 0.069 

Panel B: Rating level greater than 3 (vs. 3)  

Rated higher than level 3 
0.011 0.037* 0.022 

(0.020) (0.022) (0.022) 
Number of observations 3,642 3,642 3,642 
Mean 0.670 0.542 0.346 
Impact (%) 1.666 6.752 6.389 
Standard deviation 0.470 0.498 0.476 
Effect size 0.024 0.074 0.046 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression. 
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for 
clustering at the site level. Where WaKIDS outcomes are used the model additionally 
controls for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A25 
Pre-K Rated At-Quality and Kindergarten Readiness, Subsidy Sites— 

Including the 2018-19 Pre-K AY 

  
At least 4 

(1) 
At least 5 

(2) 
All 6 
(3) 

Panel A 

Rated -0.015 -0.014 -0.021 
(0.020) (0.023) (0.022) 

Number of observations 11,763 11,763 11,763 
Mean 0.676 0.547 0.359 
Impact (%) -2.195 -2.624 -5.783 
Standard deviation 0.468 0.498 0.480 
Effect size 0.030 0.028 0.042 

Panel B 

Rated at-quality 0.017 0.003 0.026 
(0.017) (0.019) (0.022) 

Number of observations 6,854 6,854 6,854 
Mean 0.670 0.552 0.358 
Impact (%) 2.608 0.486 7.262 
Standard deviation 0.470 0.497 0.480 
Effect size 0.037 0.005 0.054 

Panel C 

Rated higher than level 3 0.009 0.023 0.025 
(0.016) (0.018) (0.017) 

Number of observations 5,453 5,453 5,453 
Mean 0.683 0.557 0.368 
Impact (%) 1.327 4.173 6.844 
Standard deviation 0.465 0.497 0.482 
Effect size 0.019 0.047 0.052 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression. 
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for 
clustering at the site level. Where WaKIDS outcomes are used the model additionally controls 
for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A26 
Pre-K Rated At-Quality and Other Kindergarten Outcomes, ECEAP Sites 

 
Special education 

enrollment 
(1) 

Monthly unexcused 
absences  

(2) 

Rated at-quality -0.036*** -0.268*** 
(0.015) (0.082) 

Number of observations 7,827 7,844 
Mean 0.160 1.403 
Impact (%) -22.203 -19.078 
Standard deviation 0.367 1.319 
Effect size 0.097 0.203 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression. 
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for 
clustering at the site level. Where WaKIDS outcomes are used the model additionally 
controls for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-
level.

 
 

Exhibit A27 
Pre-K Rated At-Quality and Other Kindergarten Outcomes, Subsidy Sites 

  Special education 
enrollment 

Monthly unexcused 
absences 

(1) (2) 
Panel A: At-quality 

Rated at-quality -0.012 -0.026 
(0.013) (0.050) 

Number of observations 4,380 4,380 
Mean 0.091 1.104 
Impact (%) -13.325 -2.375 
Standard deviation 0.287 1.071 
Effect size 0.042 0.024 
Panel B: Rating level greater than 3 (vs. 3)  

Rated higher than level 3 -0.005 0.030 
(0.013) (0.040) 

Number of observations 3,625 3,642 
Mean 0.086 1.094 
Impact (%) -5.408 2.713 
Standard deviation 0.281 1.002 
Effect size 0.017 0.030 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at 
the site level. Where WaKIDS outcomes are used the model additionally controls for the first year of 
implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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VII. Sensitivity and Limitations 

We test the sensitivity of our estimates to alternative specifications, sample restrictions, and different 
matching procedures. The following subsections discuss the sensitivity of our results under these differing 
conditions. We end this section with a discussion about the empirical limitations of this study. For 
simplicity, our sensitivity analyses will focus on the following WaKIDS assessment outcomes (for both the 
ECEAP and subsidy samples): meet/exceed at least 4 domains, 5 domains, and all 6 domains.   
 
Entropy Balancing  
 
Alternative Model Specifications 
We first estimate the association between attending a site rated at-quality and WaKids performance using 
multivariate logistic regressions on the full sample prior to applying the entropy balancing method (Panel 
A, Exhibits A28 and A29). The results from our preferred entropy weighted model (with the full set of 
control variables) are summarized in Panel C. A primary motivation for implementing a matching method 
to preprocess the data is that the standard regression model does not accurately adjust for differences in 
observed variables when the distribution of those variables between two groups are significantly 
different.64 However, the results using the unweighted sample (Panel A) are generally substantively similar 
to the results from the entropy weighted sample (Panel C) for both the sample of ECEAP-attendees and 
subsidy-attendees. The notable exception being that the relationship between rating-at-quality and 
meet/exceed all six domains varies decreases drastically (switches sign) with weights suggesting evidence 
of selection into treatment with regards to this outcome.  
 
We then estimate a regression for the entropy balanced sample that omits site-level control variables 
(Panel B, Exhibits A28 and A29).65 Results generally indicate that the introduction of site-level control 
variables in the preferred model (moving from Panel B to C) attenuates results slightly, although the 
difference in estimates is not statistically significant.  
 
Alternative Matching Method 
In Panel D of Exhibit A29, we present the sensitivity of our estimates of the impact of attending a subsidy 
site rated “at-quality” on WaKids performance to an alternative matching method.66 In particular, we use 
1:1 nearest neighbor propensity score matching with replacement. Entropy weighting provides 
comparable estimates to propensity score matching but maximizes analysis sample size and maintains a 
consistent sample across varying outcomes (Columns 1-3).  
 
  

 
64 Rubin (2001). 
65 Recall that our model for “rated at-quality” omits site fixed effects and thus includes the both time-variant and time-invariant site-
level covariates.  
66 The size of the comparison group for children attending an ECEAP site are is too small to conduct a similar matching exercise for 
this group.  
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Exhibit A28 
Pre-K Rated At-Quality and Kindergarten Readiness, ECEAP Sites—Alternative Specifications 

  At least 4 
(1) 

At least 5 
(2) 

All 6 
(3) 

Panel A: No entropy balancing 

Rated at-quality 0.063 0.056 0.054 
(0.040) (0.038) (0.044) 

Number of observations 7,844 7,844 7,844 
Mean 0.685 0.548 0.370 
Impact (%) 9.130 10.266 14.587 
Standard deviation 0.465 0.498 0.483 
Effect size 0.135 0.113 0.112 
Panel B: Entropy balance, no control variables 

Rated at-quality 0.070 0.093** -0.017 
(0.051) (0.045) (0.050) 

Number of observations 7,844 7,844 7,844 
Mean 0.685 0.548 0.370 
Impact (%) 10.243 16.995 -4.591 
Standard deviation 0.465 0.498 0.483 
Effect size 0.151 0.187 0.035 
Panel C: Entropy balance, full controls 

Rated at-quality 0.040 0.061** -0.012 
(0.029) (0.029) (0.035) 

Number of observations 7,844 7,844 7,844 
Mean 0.685 0.548 0.370 
Impact (%) 5.806 11.209 -3.346 
Standard deviation 0.465 0.498 0.483 
Effect size 0.086 0.124 0.026 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the site 
level. Where WaKIDS outcomes are used the model additionally controls for the first year of implementation in 
school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A29 
Pre-K Rated At-Quality and Kindergarten Readiness, Subsidy Sites—Alternative Specifications 

  At least 4 
(1) 

At least 5 
(2) 

All 6 
(3) 

Panel A: No entropy balancing 

Rated at-quality 0.017 0.029 0.019 
(0.020) (0.021) (0.021) 

Number of observations 4,380 4,380 4,380 
Mean 0.660 0.539 0.340 
Impact (%) 2.526 5.399 5.442 
Standard deviation 0.474 0.499 0.474 
Effect size 0.035 0.058 0.039 
Panel B: Entropy balance, no control variables 

Rated at-quality 0.049* 0.033 0.041 
(0.030) (0.031) (0.030) 

Number of observations 4,380 4,380 4,380 
Mean 0.660 0.539 0.340 
Impact (%) 7.461 6.207 11.973 
Standard deviation 0.474 0.499 0.474 
Effect size 0.104 0.067 0.086 
Panel C: Entropy balance, full controls (preferred specification)  

Rated at-quality 0.041** 0.031 0.033* 
(0.019) (0.020) (0.020) 

Number of observations 4,380 4,380 4,380 
Mean 0.660 0.539 0.340 
Impact (%) 6.260 5.680 9.660 
Standard deviation 0.474 0.499 0.474 
Effect size 0.087 0.061 0.069 
Panel D: Propensity score matching, full controls 

Rated at-quality 0.048 0.025 0.024 
(0.031) (0.029) (0.029) 

Number of observations 5,770 4,620 2,996 
Mean 0.889 0.779 0.566 
Impact (%) 5.372 3.238 4.203 
Standard deviation 0.314 0.415 0.496 
Effect size 0.152 0.061 0.048 

Notes:  
Each row and each column in Panels A-C represents a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the site 
level. Where WaKIDS outcomes are used the model additionally controls for the first year of implementation in 
school.  
Estimates in Panel D come from data preprocessed using 1:1 nearest neighbor matching with replacement. 
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Sample Restrictions 
One concern may be that participation in the QRIS rating program may induce sorting behavior. That is, we 
are concerned children who will perform better regardless of site quality are most likely to move to sites 
that have already been rated and received a higher rating level. Exhibits A30 and A31 replicate our primary 
analysis omitting children that have moved from a previous site to the site observed in the current sample. 
These results (Panel A), in comparison to our baseline analysis, indicate no evidence of children sorting into 
rated sites for ECEAP sites. However, when we remove children who moved to rated subsidy care sites, we 
see substantial declines in estimated results, although results remain statistically insignificant, this may 
suggest sorting of higher-performing children into rated subsidy care sites. Results remain generally robust 
when we remove children who moved to an ECEAP or subsidy care site rated “at-quality” (Panel B). 
  

Exhibit A30 
Pre-K Rated At-Quality and Kindergarten Readiness, ECEAP Sites— 

Omitting Children who Moved to Current Site 
  At least 4 

(1) 
At least 5 

(2) 
All 6 
(3) 

Panel A: Rated 

Rated 0.035 0.038 0.042 
(0.027) (0.029) (0.028) 

Number of observations 9,542 9,619 9,639 
Mean 0.741 0.610 0.396 
Impact (%) 4.719 6.167 10.699 
Standard deviation 0.438 0.488 0.489 
Effect size 0.080 0.077 0.087 
Panel B: Rated at-quality 

Rated at-quality 0.044 0.052** 0.004 
(0.031) (0.025) (0.031) 

Number of observations 7,453 7,453 7,453 
Mean 0.690 0.574 0.382 
Impact (%) 6.316 9.099 1.034 
Standard deviation 0.463 0.494 0.486 
Effect size 0.094 0.106 0.008 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at 
the site level. Where WaKIDS outcomes are used the model additionally controls for the first year of 
implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A31 
Pre-K Rated At-Quality and Kindergarten Readiness, Subsidy Sites— 

Omitting Children who Moved to Current Site 
  At least 4 

(1) 
At least 5 

(2) 
All 6 
(3) 

Panel A: Rated 

Rated -0.022 -0.047 -0.025 
(0.041) (0.044) (0.044) 

Number of observations 3,533 3,533 3,533 
Mean 0.698 0.574 0.368 
Impact (%) -3.208 -8.237 -6.850 
Standard deviation 0.459 0.495 0.482 
Effect size 0.049 0.096 0.052 
Panel B: Rated at-quality 

Rated at-quality 0.006 0.024 0.072** 
(0.035) (0.034) (0.031) 

Number of observations 1,815 1,815 1,815 
Mean 0.687 0.561 0.338 
Impact (%) 0.867 4.329 21.372 
Standard deviation 0.464 0.496 0.473 
Effect size 0.013 0.049 0.153 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression. Marginal 
effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering 
at the site level. Where WaKIDS outcomes are used the model additionally controls for the first 
year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.

 

Our baseline results assess the impact of rating level regardless of whether the level corresponds to the 
initial rating or a subsequent rating (i.e., re-rating or renewal rating). In our analysis sample, 86% of ECEAP 
enrolled children and 80% of subsidy enrolled children are exposed to the initial rating. One concern may 
be that initial ratings are more informative about underlying quality than subsequent ratings. 

Exhibits A29-A32 recreate our baseline analysis with the sub-sample of children who are exposed to the 
initial rating. Our results regarding the association between rating at-quality and child outcomes are 
largely robust to the initial rating restriction although less precisely estimated (this is expected with a 
smaller sample size).  
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Exhibit A32 
Pre-K Rated At-Quality and Kindergarten Readiness, ECEAP Sites—Initial Rating 

 At least 4 
(1) 

At least 5 
(2) 

All 6 
(3) 

Panel A: spring TS gold 

Rated at-quality 
0.062**  0.110***  0.073*   
(0.025) (0.033) (0.042) 

Number of observations 6,705 6,705 6,705 
Mean 0.850 0.767 0.553 
Impact (%) 7.307 14.394 13.298 
Standard deviation 0.357 0.423 0.497 
Effect size 0.174 0.261 0.148 
Panel B: WA kids 

Rated at-quality 0.028 0.007 -0.008 
(0.033) (0.029) (0.033) 

Number of observations 6,705 6,705 6,705 
Mean 0.703 0.583 0.382 
Impact (%) 4.014 1.155 -1.979 
Standard deviation 0.457 0.493 0.486 
Effect size 0.062 0.014 0.016 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for the full set of control variables and adjusts standard errors for clustering at the 
site level. Where WaKIDS outcomes are used the model additionally controls for the first year of 
implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A33 
Pre-K Rated At-Quality and Kindergarten Readiness, Subsidy Sites—Initial Rating  

  
At least 4 

(1) 
At least 5 

(2) 
All 6 
(3) 

Panel A: Rating level at-quality 

Rated at-quality 0.018 0.013 0.012 
(0.024) (0.024) (0.023) 

Number of observations 3,389 3,389 3,389 
Mean 0.652 0.530 0.333 
Impact (%) 2.828 2.365 3.676 
Standard deviation 0.476 0.499 0.471 
Effect size 0.039 0.025 0.026 
Panel B: Rating level greater than 3 (vs. 3) 

Rated higher than level 3 0.029 0.055** 0.027 
(0.020) (0.024) (0.023) 

Number of observations 2,843 2,843 2,843 
Mean 0.672 0.540 0.344 
Impact (%) 4.278 10.164 7.729 
Standard deviation 0.469 0.498 0.475 
Effect size 0.061 0.110 0.056 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for site and year fixed effects, the full set of control variables, and adjusts standard 
errors for clustering at the site level. Where WaKIDS outcomes are used the model additionally controls for 
the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.

 
Fixed Effects Model 
A general concern with these analyses is that our estimated differences in outcomes are driven by inherent 
differences across sites and sample composition.  
 
More specifically, we are concerned that sites with higher (unobserved) quality at baseline were more likely to 
register for Early Achievers (particularly prior to the ESA) and to complete ratings and are thus 
overrepresented among rated sites. To explore this concern, we re-estimate our primary analysis regarding 
the relationship between QRIS program participation and kindergarten readiness omitting sites that 
completed the program before 2016 (prior to the passage of the ESA).67 The results from this analysis are 
presented in Panel B of Exhibits A34 and A35. Results (comparing Panel A and Panel B) generally suggest that 
site-level selection into early adoption is negatively biasing our results. The results in Exhibit 34 suggest that 
the relationship between attending an ECEAP site that has been rated and kindergarten readiness strengthens 
with the omission of early adopters.  
 
An additional concern may be that sites of inherently lower quality, or sites that lack the 
motivation/capability/resources to reach higher quality never complete a rating and exit this market. If this 
kind of attrition occurs it may bias our estimated results. In order to empirically assess this issue, we re-
estimate our primary results restricting the sample to only those sites we observe in-operation throughout our 
entire sample period. The results from this analysis are summarized for ECEAP and subsidy sites in Panel C of 
Exhibits A34 and A35. Results from these analyses are virtually indistinguishable from our full-sample results.  

 
67 This cutoff is more salient for ECEAP sites, because subsidy sites still had four years after the passage of ESA to complete the rating 
process. 
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Exhibit A34 
Pre-K EA Rated Status and Kindergarten Readiness, ECEAP Sites— 

Alternative Site-Level Sample Restrictions 
  At least 4 

(1) 
At least 5 

(2) 
All 6 
(3) 

Panel A: Full sample 

Rated 0.038 0.038 0.040 
(0.028) (0.030) (0.026) 

Number of observations 10,278 10,278 10,278 
Mean 0.741 0.612 0.394 
Impact (%) 5.074 6.293 10.072 
Standard deviation 0.438 0.487 0.489 
Effect size 0.086 0.079 0.081 
Panel A: No early 

Rated 0.078** 0.063* 0.053 
(0.037) (0.038) (0.038) 

Number of observations 6,606 6,606 6,606 
Mean 0.749 0.621 0.394 
Impact (%) 10.414 10.145 13.452 
Standard deviation 0.433 0.485 0.489 
Effect size 0.180 0.130 0.108 
Panel B: Balance 

Rated 0.049 0.055 0.048 
(0.037) (0.038) (0.032) 

Number of observations 8,224 8,224 8,224 
Mean 0.749 0.621 0.394 
Impact (%) 6.542 11.340 9.816 
Standard deviation 0.433 0.485 0.489 
Effect size 0.113 0.114 0.098 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for site and year fixed effects, the full set of control variables, and adjusts standard 
errors for clustering at the site level. Where WaKIDS outcomes are used the model additionally controls for 
the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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 Exhibit A35 
Pre-K EA Rated Status and Kindergarten Readiness, Subsidy Sites— 

Alternative Site-Level Sample Restrictions 
  At least 4 

(1) 
At least 5 

(2) 
All 6 
(3) 

Panel A: Full sample 

Rated -0.005 -0.003 -0.005 
(0.025) (0.027) (0.025) 

Number of observations 9,153 9,153 9,153 
Mean 0.688 0.566 0.382 
Impact (%) -0.713 -0.477 -1.421 
Standard deviation 0.464 0.496 0.486 
Effect size 0.011 0.005 0.011 
Panel A: No early 

Rated -0.019 0.000 -0.010 
(0.028) (0.031) (0.030) 

Number of observations 6,191 6,191 6,191 
Mean 0.670 0.541 0.352 
Impact (%) -2.836 0 -2.841 
Standard deviation 0.470 0.498 0.478 
Effect size 0.041 0.001 0.021 
Panel B: Balance 

Rated -0.008 -0.003 0.000 
(0.025) (0.027) (0.025) 

Number of observations 8,844 8,844 8,844 
Mean 0.670 0.541 0.352 
Impact (%) -1.194  -0.555  0  
Standard deviation 0.470 0.498 0.478 
Effect size 0.017 0.006 0.001 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for site and year fixed effects, the full set of control variables, and adjusts standard 
errors for clustering at the site level. Where WaKIDS outcomes are used the model additionally controls 
for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.

 
A final concern is that observed changes in outcomes are driven by coincident changes in related policies 
or circumstances (i.e., confounders)—for example, observed changes may result from coincident changes 
in staffing, other early learning policies, or economic conditions. In order to explore the potential for 
confounders, we regress relevant site characteristics on rating status. For instance, the results summarized 
in the first row of Exhibit A36 indicate the undergoing rating (i.e., treatment) has no significant 
relationship with the proportion of Black students enrolled in ECEAP and subsidy care sites.  

Results largely suggest site-level characteristics or census tract characteristics do not systematically 
change with rating completion. For example, we see no response in licensing behavior and enrollment size 
which alleviates concerns that relevant policies related to expansion are driving (or masking) the 
estimated relationship between rating completion and child outcomes. A notable exception is that the 
census tract unemployment rate drops systematically with rating completion for subsidy care sites. This 
could indicate that economic conditions predict rating completion (at the census tract level), however, the 
magnitude of the difference is small.  
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      Exhibit A36 
Pre-K Early Achievers Rated Status and Site Characteristics 

Characteristics 
ECEAP 

(1) 
Subsidy 

(2) 

Site characteristics 
Proportion Black  0.008 0.006 
Proportion Hispanic/Latinx  0.003 -0.033 
Proportion other race -0.015 0.002 
Proportion white 0.004 0.026 
Proportion of primary language English -0.026 -0.034* 
Proportion of primary language Spanish 0.027 0.023 
Proportion of primary language other -0.001 0.011 
Proportion enrolled in kindergarten and daycare -0.008 0.038 
Proportion enrolled in fulltime kindergarten -0.05 -0.014 
Annual average enrollment -1.926  

Is a licensed care center 0.017  

License capacity  -0.262 
Proportion of enrollment subsidy   -0.006 
Census tract characteristics: 
Unemployment rate 0.063 -0.468** 
Log median household income -0.013 0.006 
Percent household below the FPL -0.278 -0.366 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for site and year fixed effects and adjusts standard errors for clustering at the site level. 
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.

 
Limitations 
In sum, our results are robust to a plethora of alternative specifications, data preprocessing methods, and 
sample restrictions. This robustness lends assurance that, where significant, our predicted outcomes are 
related to site rating status and not alternate circumstances or site/child characteristics. However, we still 
caution a causal interpretation of the results.  
 
In a two-way fixed effects model, the causal identifying assumption is that outcomes for children in 
treated sites would have evolved similarly to those who attended untreated sites in the absence of QRIS 
program participation. However, we do not have enough information from the pre-treatment periods to 
empirically assess the validity of this assumption. Furthermore, we cannot rigorously assess if results are 
being driven by confounding factors (e.g., change in the composition of staff coincident with EA). 
 
With regards to child-level selection bias, in order to draw causal inferences from an entropy balancing 
method,  we must assume that treatment assignment depends only on observed data, and there are no 
relevant unobserved differences between the treated and control groups (i.e., “selection on observables”). 
Critically, there is no way to test this reaching assertion.  
 



81 
 

VIII. Subgroup Analyses 

Given program interest in addressing the kindergarten readiness gap, we examine whether associations 
between pre-k exposure to an Early Achievers rated site and child outcomes are comparable across 
groups. Due to insufficient underlying variation in rated vs. unrated site attendance and outcome values 
in our sample, our ability to conduct reliable subgroup analyses is extremely limited. Here we examine 
child race/ethnicity as a potential source of heterogeneity in associations between pre-k sites’ rated status 
and kindergarten readiness. 
 
These analyses and results are summarized in Exhibits A37 and A38. For the Hispanic/Latinx subsample, 
results indicate that attending a rated ECEAP or subsidy site largely associates with an increase in the 
probability of kindergarten readiness over all domain counts although estimates are too imprecise to 
discern statistical significance. Results indicate no relationship between site rating completion and 
kindergarten readiness across other racial groups.  
 
We urge caution in the interpretation of these results due to the low variation in treatment status in each 
group. That is, the number of children attending an unrated pre-k site, relative to the number of children 
attending a rated pre-k site, is too small to estimate statistically reliable results. 
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Exhibit A37 
Pre-K Early Achievers Rated Status and Kindergarten Readiness, ECEAP Sites, by Race/Ethnicity 

  
Black 

Hispanic/ 
Latinx White Other 

(1) (2) (3) (4) 
Panel A: At least 4 domains 

Rated -0.117 0.029 -0.037 -0.020 
(0.127) (0.052) (0.044) (0.085) 

Number of observations 810 2,798 3,958 1,587 
Mean 0.682 0.610 0.695 0.708 
Impact (%) -17.197 4.758 -5.322 -2.849 
Standard deviation 0.466 0.488 0.461 0.455 
Effect size 0.252 0.059 0.080 0.044 
Panel B: At least 5 domains 

Rated -0.139 0.050 -0.018 -0.032 
(0.117) (0.053) (0.049) (0.081) 

Number of observations 810 2,798 3,958 1,587 
Mean 0.572 0.466 0.572 0.572 
Impact (%) -24.210 10.739 -3.142 -5.556 
Standard deviation 0.495 0.499 0.495 0.495 
Effect size 0.280 0.100 0.036 0.064 
Panel B: All 6 domains 

Rated -0.041 0.036 -0.022 -0.018 
(0.137) (0.054) (0.043) (0.086) 

Number of observations 810 2,798 3,958 1,587 
Mean 0.375 0.290 0.370 0.389 
Impact (%) -10.881 12.450 -6.079 -4.521 
Standard deviation 0.484 0.454 0.483 0.488 
Effect size 0.084 0.080 0.047 0.036 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for site and year fixed effects. The full set of control variables and adjusts standard errors 
for clustering at the site level. Where WaKIDS outcomes are used the model additionally controls for the first 
year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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This result may indicate that we are additionally picking up the effect of confounding policies that went 
into effect around the same time that the majority of ECEAP sites completed rating (the 2016 AY), for 
example, policies that changed access/availability of ECEAP sites. Further exploration into this concern is 
needed to better interpret our findings. For children in pre-k subsidy sites, we found no discernable 
statistical differences for children with one versus more than one year of pre-k in the association of site 
rating status and kindergarten readiness. 
 

Exhibit A39 
Pre-K Early Achievers Rated Status and Kindergarten Readiness, ECEAP Sites, by Tenure in Care 

  At least 4 
(1) 

at least 5 
(2) 

All 6 
(3) 

Panel A: Two years of ECEAP care 

Rated 0.042 0.067 0.171*** 
(0.050) (0.051) (0.058) 

Number of observations 3,810 3,810 3,810 
Mean 0.763 0.631 0.405 
Impact (%) 5.569 10.694 42.209 
Standard deviation 0.425 0.483 0.491 
Effect size 0.100 0.140 0.348 
Panel B: One-year ECEAP care 

Rated 0.014 0.012 -0.011 
(0.028) (0.031) (0.028) 

Number of observations 6,468 6,468 6,468 
Mean 0.730 0.597 0.390 
Impact (%) 1.899 2.038 -2.793 
Standard deviation 0.444 0.491 0.488 
Effect size 0.031 0.025 0.022 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for site and year fixed effects. The full set of control variables and adjusts 
standard errors for clustering at the site level. Where WaKIDS outcomes are used the model 
additionally controls for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level.
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Exhibit A40 
Pre-K Early Achievers Rated Status and Kindergarten Readiness, Subsidy Sites, by Tenure in Care 

  At least 4 
(1) 

at least 5 
(2) 

All 6 
(3) 

Panel A: At least one-year subsidy care 

Rated -0.009 -0.005 -0.029 
(0.039) (0.041) (0.038) 

Number of observations 4,329 4,329 4,329 
Mean 0.695 0.570 0.374 
Impact (%) -1.344 -0.861 -7.835 
Standard deviation 0.460 0.495 0.484 
Effect size 0.020 0.010 0.061 
Panel B: One year or less subsidy care 

Rated -0.013 -0.025 -0.007 
(0.034) (0.037) (0.038) 

Number of observations 4,824 4,824 4,824 
Mean 0.648 0.514 0.327 
Impact (%) -2.071 -4.877 -2.082 
Standard deviation 0.478 0.500 0.469 
Effect size 0.028 0.050 0.015 

Notes:  
Each row and each column represent a separate entropy balanced weighted regression.  
Marginal effects are reported.  
Each model controls for site and year fixed effects. The full set of control variables and adjusts standard 
errors for clustering at the site level. Where WaKIDS outcomes are used the model additionally controls 
for the first year of implementation in school.  
***significant at the 1%-level, **significant at the 5%-level, and *significant at the 10%-level. 
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